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Plunger 



Field of the Invention 

The object of the invention is an arrangement at the tip of the plunger of an 
inserter. Particularly, the invention relates to a plunger intended for an inserter for 
an intrauterine device with a T-body, which plunger has a first end and a second 
5 end as well as a first dimension, which is the longitudinal direction of the plunger, 
and the length of which plunger in its longitudinal direction is substantially larger 
than the diameter of the cross-section perpendicular to the longitudinal direction, 
and the cross-section of which plunger is substantially circular, and through which 
an opening has been arranged in its longitudinal direction so that the longitudinal 
10 axis of the* opening is substantially the same as the. longitudinal axis of the 
plunger. 

Background of the invention 

In known inserters, for instance in inserters used to position Intrauterine devices, 
the devices are usually adapted to be arranged within the plunger of the inserter 
15 by pulling them into place through the tip of the inserter and the plunger. Then the 
tip must be designed so that the device can be pulled within the inserter without 
damaging the device. 

Typical Intrauterine devices have a so-called T-body with a body part and two 
branch portions, whereby a metal spiral or a hormone capsule is arranged in the 
20 body. The end of the body part further has a loop with a string attached to it. with 
which the device can be pulled into the plunger and removed from the uterus after 
use. The device is typically pulled into the plunger with this loop in front, whereby it 
is important that the plunger directs the device into the plunger in the correct 
position, i.e. without damaging the loop (and the rest of the body). 

25 If the device is pulled into the plunger in a wrong position, the tip edges of the 
inserter or the plunger can damage the edges of the loop. If the pulling is 
continued and the device does not turn into the correct position, the string will 
finally cut through the loop of the T-body. The edges of a damaged loop can also 
cause the loop and thus the device to get jammed within the inserter or plunger. 

30 For instance, in an inserter according to the prior art intended for the positioning of 
intrauterine devices the tip portion of the plunger is shaped so that It turns the T- 
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body of the device into the correct position from an angle of about 30°, and in 50% 
of the cases also from an angle of 60°. A structure of this kind is shown in the 
enclosed Figure 1 and in the patent Fl 97946. 

Objects of the invention 

5 The object of the invention is to provide a plunger of an inserter solving the 
problems mentioned above. Thus, an object of the invention is particularly to 
provide a plunger of an inserter with a tip structure, which enables the positioning 
of the device within the plunger so that the probability of damage to the device is 
as low as possible. 

10 Description of the invention 

The objects of the invention are attained as presented in the enclosed claims. 

The object of the Invention is a plunger intended for an inserter for an intrauterine 
device with a T-body, which plunger has 

- a first end and a second end, and 

15 - a first dimension, which is the longitudinal direction of the plunger, 
and 

- the length of which plunger in its longitudinal direction is substantially larger than 
the diameter of the cross-section perpendicular to the longitudinal direction, and 

- the cross-section of which plunger is substantially circular, and 

20 - through which plunger an opening has been arranged in Its longitudinal direction 
so that the longitudinal axis of the opening is substantially the same as the 
longitudinal axis of the plunger. 

The body of an inserter according to the invention is characterised in that the 
opening at the first end of the plunger is arranged to expand in a direction 
25 perpendicular to the direction of the longitudinal axis to form a tip portion, so that 
the tip portion has at least one surface, which along at least a portion of the length 
of the tip portion turns at least 35** in relation to a first plane in parallel with the 
longitudinal axis and at least SS"" in relation to a plane being at an angle in relation 
to the longitudinal axis. 

30 Thus, the plunger of the inserter according to the invention has in the tip portion an 
arrangement which facilitates the device to be put into the inserter so that damage 
to the device is substantially less probable than in prior art inserters. For instance, 
when intrauterine devices with T-body are put into the plunger, the tip of the 
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plunger will turn the T-body into the correct position from en^or angles, which are 
substantially larger than at present. 

With the aid of models it has been found that the tip structure of the plunger will 
turn a T-body into the correct position even from angles of 90**. 

The at least one surface of the tip portion means a surface, which does not have 
any abrupt discontinuities, such as for instance a sharp angle of 90° angle. 

According to an embodiment of the invention said plane being at an angle in 
relation to the longitudinal axis is perpendicular to said direction of the longitudinal 
axis. According to another embodiment of the invention said at least one surface 
turns 90° in relation to the first plane and 90° in relation to the plane being at an 
angle. 

The tip of the plunger according to the invention can have one or more surfaces. 
There can be for instance two, three, four, five, six, seven, eight, nine, ten or 
twelve surfaces. 

In a plunger according to the invention said surfaces can also form surface pairs. 

According to one embodiment of the invention there are two of said surfaces, and 
they can form a surface pair so that the surfaces forming the surface pair are 
mirror images of each other In relation to a second plane In parallel with the 
longitudinal axis, which second plane is perpendicular to said first plane. 

According to another embodiment of the invention there are four of said surfaces, 
and they can fomi two surface pairs, which are mirror images of each other in 
relation to said first plane in parallel with the longitudinal axis. In addition, at least 
the surfaces forming a surface pair in the second surface pair can be mirror 
images of each other in relation to a second plane in parallel with the longitudinal 
axis, which second plane is perpendicular to said first plane. In both surface pairs 
the surfaces forming the surface pairs are advantageously mirror images of each 
other in relation to said plane. 

In all embodiments the surface pairs may be connected with each other, in other 
words, the tip structure does not necessarily comprise any right angles or other 
points of discontinuity. It is also possible that the surface pairs are not connected 
with each other, as presented below in connection with the Figures. 
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However, according to one embodiment presented below in connection witli tlie 
drawing tlie tip structure can also contain right angles. 

A plunger according to the invention can further have at least one surface, which is 
substantially in parallel with said first plane. 

5 According to one embodiment of the invention a surface or one of the surfaces will 
tum substantially 90"" in relation to both planes. Of course it is also possible that 
two or three of said surfaces turn substantially 90'' in relation to both planes, 
whereby the other surfaces tum in an amount corresponding to some other 
degree, for instance 45°, 60**, 70*^ or 82°. If the two surfaces forming a surface pair 
10 tum 45° or generally substantially less than 90°, a kind of sharp angle is created at 
the joint between them. 

According to an embodiment of the invention a surface or one of the surfaces will 
turn substantially 90° in relation to at least one of said planes. According to one 
embodiment all surfaces tum substantially 90° in relation to both said planes. 
15 However, to a person skilled in the art it is obvious that the surfaces can turn also 
for Instance 50°, 60°, 65°, 70°. 75°. 82°, 87°. 89°. 91 or 92°. 

Said surfaces, or one or more of them, can along the whole length of the tip 
portion be substantially in parallel with the direction of the plane of the cross- 
section of the plunger The plane of the cross-section of the plunger is that plane, 

20 which is perpendicular to the longitudinal axis of the plunger. Said surfaces, or one 
or more of them, can along the length of the tip portion also have different 
directions than the direction of the plane of the cross-section of the plunger, they 
can, in other words, be inclined in relation to it. It is obvious that also all 
combinations are possible, in other words, that the different surfaces can have 

25 different directions along the length of the tip portion. 

The Invention is described in more detaiHn the enclosed Figures, which are non- 
limiting. 

Short description of the drawing 

Figure 1 shows the tip structure of a plunger of an Inserter according to the prior 
30 art intended for the positioning of an intrauterine device. 

Figure 2 shows the tip structure of a plunger according to a first embodiment of the 
invention. 
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Figure 3 shows the longitudinal cross-section of the tip structure of a plunger 
according to a second embodiment of the invention. 

Figure 4 shows the tip structure of a plunger according to a third embodiment of 
the invention. 

5 Figure 5 also shows the tip structure of a plunger according to a third embodiment 
of the invention. 

Figure 6 shows the tip structure of a plunger according to a fourth embodiment of 
the invention, as seen from the first end of the plunger. 

Figure 7 shows the tip structure of a plunger according to a fifth embodiment of the 
10 invention. 

Detailed description of the drawing 

Figure 1 shows the tip structure of a plunger of an inserter according to the prior 
art intended for the positioning of an intrauterine device. 

Figure 2 shows the tip structure of a plunger according to a first embodiment of the 
15 invention. The Figure shows three of the four surfaces. I.e. the surfaces 1 , 2 and 3, 
of which the surfaces 1 and 2 form a surface pair, and the surface 3 forms a 
surface pair with the fourth surface. In this embodiment the surface pairs are 
connected with each other. 

Figure 3 shows the longitudinal cross-section of the tip structure of a plunger 
20 according to a second embodiment of the invention. The cross-section Is taken 
along the longitudinal axis 4. The Figure shows that the surface pairs are mirror 
Images of each other in relation to a first plane in parallel with the longitudinal axis 
4, which in this case is the plane, which is perpendicular to the surface of the 
paper. The Figure further shows the length h of the tip portion. 

25 Figures 4 and 5 show the tip structure of a plunger according to a third 
embodiment of the invention. The Figure shows the surfaces 6, 7, 8 and 9, of 
which the surfaces 6 and 7 form a first surface pair and the surfaces 8 and 9 form 
a second surface pair. In the presented embodiment all surfaces tum substantially 
90"" in relation to both said planes. In this embodiment the surfaces are not 

30 connected with each other, but surfaces 10 and 11 are left between the surface 
pairs, which surfaces 10 and 11 are substantially in parallel with the direction of 
the plane of the cross-section of the plunger. 
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Figure 4 shows in addition the first plane 5 in parallel with said longitudinal axis, 
whereby the surface pairs are mirror Images of each other in relation to this plane. 
Figure 5 shows the tip of the plunger of the same embodiment as in Figure 4, but 
Figure 5 shows the plane 12 perpendicular to the first plane 5. 

5 Figure 6 shows the tip structure of a plunger according to a fourth embodiment of 
the invention, as seen from the first end of the plunger. The figure shows the 
surfaces 13, 14. 15 and 16 as well as the opening of the plunger 17. The Figure 
shows that the longitudinal axis of the opening is the same as the longitudinal axis 
of the plunger. The Figure shows also that the surface pair formed by the surfaces 

10 13 and 14 is not a mirror image of the surface pair formed by the surfaces 15 and 
16, but that the surfaces 13 and 14 turn less along the length of the top portion 
than the surfaces 15 and 16. In this embodiment the tip portion has further an 
outer shell 18, which has a substantially uniform wall thickness P along the whole 
length of the tip portion. The embodiment shown in Figure 2 has also an outer 

IS shell lilce this. 

The presented fourth embodiment has further surfaces 19 and 20 corresponding 
to those of the third embodiment (surfaces 10, 11) and these surfaces 19 and 20 
are substantially in parallel with the direction of the plane of the cross-section of 
the plunger. 

20 Figure 7 shows the tip structure of a plunger according to a fifth embodiment of the 
invention. In this embodiment the tip structure has a surface 21, which is 
substantially in parallel with the direction of the cross section of the plunger. I.e. 
substantially In parallel with direction of the plunger end surface. In addition, the tip 
structure has adjacent to this surface 21 a surface 22, which at its lower edge is 

25 perpendicular to the surface 21 and later tums closer towards the direction of the 
plunger end surface. This creates thus one surface pair, which Is symmetric in 
relation to the second plane. The other side of the tip structure is formed by the 
surface 23, which is arched. In this embodiment the other side of the tip structure 
directs and tums the inserter into the correct position, and the other side prevents 

30 a wrong position from being created and the inserter from being stuck in the tip 
structure. 



